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摘 要 
 
基于哥斯达黎加 1995 年突发的铁路停运政策，针对哥斯达黎加自 1984 年到 2000 年移民模
式的变化，本文进一步讨论了该国铁路基础设施对其移民模式的影响。通过合并代表性的数据库，
并随机抽查国家人口和家庭普查的两个样本。结果显示：铁路设施的出现使个人移民的几率增加
了 27.12%；同时也表明：移民还受个人的文化水平，就业以及年龄的影响。此外，还进一步揭
示了铁路系统如何影响移民方向。由此说明了铁路停运政策是该国移民的主要原因。 
 
关键词：迁移；运输；铁路政策 
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Abstract 
 
This paper estimates the effects of railway infrastructure on migration patterns in Costa Rica during the 
years 1984 and 2000. It employs a sudden shutdown policy in 1995 as a methodology to identify 
changes between these two periods. A pooled cross-sectional dataset built with two samples from the 
National Population and Household Census is employed. Results show how the presence of railway 
increases the odds for an individual of having migrated to his current location by 27.12 percent. Also, it 
is presented how education attainment, occupation and age group affect the chances for an individual to 
migrate to a different province. Additionally, it is identified how the presence of the railway might affect 
the decision to migrate and the direction in which individuals migrate. It is concluded that our results are 
consistent with the railway shutdown being a main driver of migration in the country. 
 
Key Words: migration; transportation; railroad; policy 
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Chapter I: Introduction 
Infrastructure is commonly observed as a driver of development. Logic behind that line of thinking 
comes as a result of observing well performing economies and their various investments in infrastructure. 
One of the branches in infrastructure development relates to transportation, they are not few the studies 
that attempt to analyze how transportation developments affect economic output. Interest in 
understanding such relation lead to policy making. Causality between transport infrastructure and 
economic performance interest policy makers as they want to confirm whether policies would positively 
impact output, and in this way subscribe legislations towards developments or in the contrary let market 
forces determine infrastructure needs based on demand. Railways as specific mean of transportation; 
including its development and impacts have been studied in several occasions. Results are rather varied. 
For example Banerjee et al. (2012) found that regions closer to transport networks have higher levels of 
GDP per cápita in China during a period of seventeen years after Deng Xiaoping’s policies. On the other 
hand, Fogel (1962, 1964) claimed that railroads were less effective than river networks for the economic 
development of the United States. 
This paper studies a scenario where transportation infrastructure is removed. It is analyzed a country 
where policy makers removed their railway infrastructure instead of developing a network. That is the 
case of the Costa Rican railway in the decade of 1990s. Policy was a sudden decree generated by the 
presidency of the Republic in June 1995. Policy intended to stop the totality of freight and passenger 
operations in the whole country, keeping only a group of administrative workers in charge of asset care. 
Amongst the expected economic impacts resulting from this change in the economic system, public 
attention focused on labor and migration effects. Railway network developed several towns and villages, 
in many cases a railway station and the activity around it meant the only employment source for a 
municipality or district. Infrastructure removal as it occurred in this country is by itself an unusual case 
of study in economics. Literature dealing with removal effects can only be traced back to freight 
transport disruption suffered in the United Kingdom in 2000 and analyzed in depth by McKinnon (2006) 
concluding with estimations of under-performing economic activity. 
The present research makes progress in understanding changes in the Costa Rican economy as a result of 
infrastructure removal. Railway shutdown in 1995 was a nation-wide change and the impacts of this 
policy have not yet been studied through an econometric approach. The main question to be answered is, 
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given that many rural towns and villages grew as a result of the railway, once the network is shut down, 
have these individuals moved out of their province? Subsequently, migratory effects are analyzed based 
on a subject’s region of origin before the policy entered into effect. Based on the economic division of 
the Costa Rican territory in Metropolitan and Non-Metro areas it is asked: what is the migration 
direction after the policy? This inquiry is then divided into two different models, one attempts to 
determine the behavior of those who lived in a Non-Metro area before and the chances of staying in a 
non-metro after the shutdown. Secondly, it is studied the behavior of those who eventually migrated 
from a Metropolitan region (which counted with railway) into Non-Metro cantons. 
Municipal-level data is employed to answer these inquiries. Besides offering the opportunity to study a 
very rare case of infrastructure, Costa Rica offers a rather comprehensive stock of data through its 
national statistics bureau. Using micro-series data obtained from the censuses of 1984 and 2000, two 
samples are utilized to build a model for a difference and indifference approach. The first sample 
presents characteristics of the population fifteen years before the shutdown and the totality of the 
network operational. The Second sample from the two-thousand census shows a more modern nation 
after the shutdown, with most of the network disabled; except for a minor section re-enabled in 1998, 
due to the rather negligible impact it generated that change is omitted in our analysis. Strategy for the 
analysis proves to be acceptable since the policy is a sudden change from the country administration. 
Such characteristic of the decree adds the exogenous source of variation component in the model. 
Furthermore, both samples offer an acceptable period of time before and after the changes in 
infrastructure as a result of a policy, which in turn adds up as long-term effect in the analysis. 
Results present heterogeneity among education levels, production sectors and age groups in the presence 
of railway infrastructure. Higher education increases the likelihood for an individual of being an 
immigrant. For secondary productivity sector workers, their chances of being immigrants decrease, odds 
increase if an individual’s job belongs to services sector. Evidence shows how age groups have different 
effects in migration, middle-aged individuals are more likely to be immigrants than teenagers, young 
adults and elders in a canton with a railway. These results are consistent with Karlsson (2015) who 
emphasizes age as a determinant of migration flows. Outcomes show that people living in non-metro 
areas decided to stay if a railway station operated in their canton. While the presence of railways in 
metropolitan reduced the likelihood for an individual of having migrated to a non-metro region. Results 
are consistent with Atack et al. (2009) in the migration patterns in non-metro individuals who decided to 
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stay. Results support that the railroad encouraged urbanization of settlements, many of those settlements 
are today’s towns and small cities in non-metropolitan Costa Rica. 
The rest of the paper is organized in this way:  literature review in Section 2 presents a deeper analysis 
of different works related to infrastructure, migration and also research covering the unusual case of 
intervention withdrawal. A historical background in Section 3 describes the developments that led to the 
creation of the railway in Costa Rica and how a whole new industry emerged during the rail construction. 
Section 4 describes the dataset and sources used in our model and the different variables constructed 
based on original inputs, their interpretation and coding. Our empirical Strategy is explained in Section 5 
including the three different models designed for this paper, variables used and their construction. 
Section 6 offers a summary on the statistics used in the model and their significance for the model. 
Section 7 reviews the output from the three models, their interpretation and consistency with existing 
studies. A discussion on the main issues experienced during the analysis can be found in Section 8. 
Conclusions are presented in Section 9. 
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Chapter II: Literature Review 
2.1 Infrastructure and Growth 
Research on the field of infrastructure can be classified in two segments. First section show how 
Highways generate effects on output and secondly, those that attempt to measure how Railways affect 
economic growth. One of the most recent studies in the second segment demonstrate how Chinese 
regions within a shorter distance to historical railway transportation networks present higher levels, yet 
relatively small in magnitude; of GDP per capita, a rather higher income inequality, larger amount of 
firms and higher average firm profits (Banerjee et al. 2012). Their inferences are aligned with Huang 
(2008) and Fogel (1962, 1964). In the same segment, Atack et al. (2009) assure that in the United States 
in 1850 and 1860 railroad had little or no impact on economic development indicators. In their attempt 
to define whether railroads induce or follow economic growth they conclude infrastructure was the 
cause of Midwestern urbanization. Declaring railroads as less important in the growth of population 
density and so on economic growth is a consistent result with Fishlow (1965). 
Studies also measured the relationship between railways and economic impacts in Latin America and 
Asia. Herranz-Locan (2011) can be aligned with Banerjee’s and Fishlow results on the Uruguayan case. 
His paper studies the role of rail infrastructure and Latin-American economies before 1914. On the 
specific case of Uruguay the total factor productivity provided by new technology was very low. 
Nevertheless, as a counterexample, in other three economies namely Argentina, Mexico and Brazil 
railways presented a positive impact in their growth. For Argentina and Mexico railway infrastructure 
justified from one fifth to one quarter of the total income per capita growth. Brazil observed a rather 
unexpected result; his conclusion on the Brazilian scenario is the national level might be inadequate as a 
scale to measure economic impact of network activity. Another counterexample is found in Turkey by 
Beyzatlar and Kuştepeli (2012) their results from analyzing railway infrastructure on economic growth 
as well as railways on population density conclude there is a positive relation on the long run. Real GDP 
per capita explains major railway length on the long term and leads to a decrease on rail network on the 
short term. As a nation’s income increases, resources are allocated out of railway investment, but in an 
extended period of time railroad capital allocation is likely to occur. 
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Railway’s role on Iranian economy also points to a positive relationship between Infrastructure and 
growth (Sojoodi et al. 2012). By using Real GDP growth and kilometers of railway it was found a 
positive and significant effect of railway systems on real output. Long run coefficients are significant, 
which leads to the conclusion of a higher efficiency of transportation investments. Furthermore, it is 
argued due to Iranian transit position an adequate transportation network is a determinant for economy 
growth and development. 
Output displacement has also been explained by railway infrastructure. Baum-Snow et al. (2011) 
obtained results showing that railways contributed to a displacement of 13 percent of central city GDP, 
20 percent of central city industrial output to ex-urban zones. Furthermore, they conclude that 
decentralization of production is more likely to occur on those cities where rail network is denser. 
Baum-Snow et al. analyze roads as infrastructure. Their findings show a reduction of city population 
density in the presence of radial and ring roads on sub-urban areas. These are contrasting with the 
conclusions of population density found by Beyzatlar and Kuştepeli (2012) since they point to an 
increase of population density on short and long terms in the presence of railways. 
Economic studies on transport infrastructure also focus on Highways. This is the case of Faber (2014), 
in his research China’s National Trunk Highway System is taken as a large scale experiment. His model 
output showed how peripheral connected counties experienced a reduction (in comparison to non-
connected ones) in industrial and total output growth. Furthermore, his paper presents evidence of 
falling trade costs between peripheral and metropolitan regions; which links his work to other trade 
research such as Fujita et al. (1999); Baldwin et al. (2003) and Combes et al. (2008). Consistent with 
Faber, another study dug deeper into economic activity and highway infrastructure concluding that 
highways will have an impact, but that will change across industries (Chandra and Thompson 2000). 
Their outcomes follow those of Holtz-Eakin (1994) where no statewide impact of infrastructure on state 
output is found, as well as any net-gain in non-metropolitan areas. Such dual effect on economic activity, 
moving away from adjacent counties towards highways ones and the rearrangement of activity (with no 
net gain) as a result of reallocation of industrial structure; have the authors questioning whether 
highways are final solution for growth in non-metro United States. 
Public expenditure links Chandra and Thompson’s work with Aschauer (1988). His paper asked whether 
government investment is productive or not. Nonmilitary public capital stock is revealed as more 
important in defining productivity and military capital has little relation to productivity. Core 
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infrastructure; namely streets, highways, and others explains a very significant part of productivity in the 
United States during the period 1949 – 1985. He concludes that substantial weight should be attributed 
to public investment decisions (the ones that add to non-military stock) when determining the role of 
government on growth and productivity. Furthermore, Holtz-Eakin (1992) argues that estimates of 
production functions which point at impacts on private sector productivity as a result of public sector 
capital; fail to use standard methods to control for unobserved state-specific characteristics. These are 
seen as a result of an inappropriate restrictive econometric framework according to the author and 
contrast with Hulten and Schwab (1991) who successfully control for state-specific details. Holtz-Eakin 
points at insufficiently large linkages between public sector capital and private production activities. It is 
possible that stock of public capital provides benefits; important direct impacts appear from road 
networks and other infrastructure. Nevertheless, there is no enough evidence that namely spillovers can 
explain economy-wide variations of private productivity. On the same inquiry of public capital as a 
driver of productivity growth Holtz-Eakin and Schwartz (1994) propose an approach centered on a 
neoclassical growth model that includes infrastructure to measure the impact of public capital on growth. 
Results are consistent with their previous study in 1992 as well as those of Evans and Karras (1992) and 
Hulten and Schwab (1991); public sector capital accumulation does not conform a quantitative role in 
justifying state growth patterns. Additionally, it is concluded that there is little evidence to claim a 
productivity boost resulting from infrastructure expenditure. Therefore, if the rate of infrastructure had 
been increased it would have generated a minor impact on productivity growth in the United States 
during 1971 and 1986. 
2.2 Intervention Removal 
There are not many countries leaning forward infrastructure withdrawal. Literature on this scenario is by 
no means abundant. Some studies in their attempt to analyze policy include in their work attempts of the 
State to withdraw sectors, this is the case of Purkayastha (1995) and Deb (2000). Another segment of 
papers treat certain disruptions in the transportation sector as proxy to analyze infrastructure removal 
specially McKinnon (2003) and Wilson (2005). Purkayastha presents a report on India’s policy towards 
withdrawal of infrastructure in the form of privatization of services. He argues about efficiency being 
understood from different optics, but for their specific scenario efficiency is focused commercially 
aiming to guarantee profits for private investors. This analysis matches the Costa Rican case; the 
Railway to the Atlantic was withdrawn to Minor Cooper Keith, and infrastructure aimed to banana 
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trading. Furthermore, it is discussed how privatization is sometimes seen as a proxy for efficiency given 
that State bureaucracy is removed; when in fact firms have no actual reason to improve services when 
operating as a monopoly. 
As an analysis of Indian policy reforms in 1991 Deb (2000) reports state withdrawal and disinvestment 
in several transport sectors. Railroads specifically, describe a behavior that has been pointed out as a 
reason of foreclosure in the Costa Rican case: market changes. Deb reports how profitable commodities 
that used railway freight had shifted to road or pipeline. A major concern when even in the light of high-
speed and fuel-efficiency railway is systematically abandoned by the market. Additionally, the paper 
points to planning as a major argument for the shift. Railways relied in existing infrastructure and 
marginal productivity changes, not on projects and economic growth. Borrowing also caused a heavier 
interest burden that delayed project development. 
Transportation crises have also been studied as withdrawal situations. McKinnon (2006) analyses a loss 
of road transport based on the 2000 fuel crisis in the United Kingdom. He extends a model with 
simulation results rather devastating: during the fuel protests economic activity reduced by five percent. 
Demonstrations reached their climax in a 4-5 day period, which resulted in a maximum effect of 10 – 12% 
reduction in truck traffic levels. This disruption was reported as a £ 1 billion loss in economic 
production, in the event it had extended to a week, losses would have escalated to a figure ten times 
bigger. Quality of life would be threatened for most of the population, inventory scarcity held by 
individuals and at points of sale would increase the effects of such a scenario. Nolan et al. (2003) 
captured information at the individual level after the 2000 fuel crisis in Britain. Their revision inquired 
subjects to analyze their expectations in the event of a new disruption event. Respondents did not 
actually expect major disruptions, with the exception of car-dependent individuals. Car owners would 
expect a rather substantial impact, especially when considering work related commutes. Their results 
point to an eventual success of an integrated transport policy in the United Kingdom, based on a diverse 
transport system available on rather compact urban settlements, a policy designed as a crisis response 
method could potentially handle car dependency impacts. 
Supply-chain studies have also analyzed impacts of transportation disruptions. Wilson (2005) reports 
how a transport disruption between certain types of suppliers and warehouses presents most of the 
conflicts, generates the greatest impact on supply chain, but less severe influence over retailers. Her 
solutions propose, in such an event, to identify alternative routes for delivery; change to another mode of 
厦
门
大
学
博
硕
士
论
文
摘
要
库
 8 
Shut the Rail: Economic Impacts in Costa Rica 
transportation, or contact substitute suppliers with a different route. For retailers, as a measure to reduce 
impacts it is recommended the identification of a second-best warehouse. In general, her paper 
acknowledges different strategies in the event of disruption including international shipping 
interruptions. 
2.3 Cross-Regional Migration 
Literature about the relationship between transportation and migration is rather scarce, however many 
studies have addressed or included migration as a determinant in their models, presenting a varied set of 
results. Lundberg (2013) analyses average income and net migration at the municipal level in Sweden. 
Municipal level is exactly the same administrative level of cantons in the case of Costa Rica. His paper 
uses regular ordinary least squares on what he calls economic opportunity factors such as income level, 
endowment of human capital and unemployment rate. His results are consistent with Aronsson, 
Lundberg and Wikstrom (2001) who reported initial unemployment rate as an important determinant of 
regional net migration. Lundberg reports a negative relation between initial unemployment rate and 
subsequent net migration, in this way unemployment generates out-migration of relatively highly 
productive individuals. These subjects, in the long-run migrate from regions with production of the 
agricultural and industrial type. 
Interregional migration in Spain during the period 1995 – 2002 is analyzed by Maza and Villaverde 
(2004). They conclude net migration rate is mostly influenced by income and climatic condition 
differentials, also unemployment and housing costs as variables of interest to explain migration to a 
lesser extent, higher housing costs in a given region discourages migratory flows to the area in question. 
In a regional-level analysis, in the United States, Treyz et al. (1993) point to net migration being affected 
by measures of economic opportunity, such as expected wage and the probability of getting such wage. 
McHenry (2012) includes costs and wealth in his conclusions about migration. Even when migration 
compromises large amounts of money for a household, low wealth is not a major constraint in long-
distance migration. The importance of geographic mobility, he argues, is not diminished by the fact that 
low wealth does not discourages migration, this is to say some households are still immobile. 
Notowidigdo (2010) assured immobility is due to some attractiveness in least developed areas; such 
regions present lower housing costs and increased welfare benefits, such attractiveness appeals more to 
lower income households. Consistently with Lundberg (2013) migration effects are pointed as a result of 
unemployment in an international setting. Brambila Macias (2008) concludes that in light of Mexican 
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informal labor sector, the probability of migration to the United States drains the aggregate labor force. 
He argues that in other countries where this effect has been studied at national level, the scale of the 
flows is bigger in magnitude. 
2.4 Transportation and Migration 
Transportation as a factor in the study of migration patterns was covered by Chi and Ventura (2011). 
Primarily analyzing population growth and decline as a function of socioeconomic, transportation, 
natural and development variables. Their paper focused on population changes in the state of Wisconsin 
at the minor administration level between nineteen seventy and two thousand. Results evidence that 
transportation accessibility does not generate changes in population, nevertheless, ease of transportation 
facilitates population flows. They also point at a relationship between a determined area and its 
surrounding administrative units; population growth is affected by population growth in neighboring 
areas even in periods of turnaround migration. Plus, outcomes show how improvements in transportation 
networks increase population interactions flows to nearby and log-distance settlements. Karlsson (2015) 
covers infrastructure and the impacts on net migration in Iceland. Considering two central business 
districts, urban configuration with small cities, several towns and dispersed rural area, his findings are 
meaningful for the Costa Rica case. He presents how transportation improvements between business 
areas and rural zones have a significant impact on net interregional migration. Although a nonlinear 
relation, improvements increased net interregional migration to destinations in a determined distance 
range. Farther than that range migration flows decreased. Karlsson assures interregional migration has a 
positive relation with expected labor income, which is significant for the Costa Rican study case as it 
will be discussed later. Housing supply, temperature and relative average age are also considered in his 
paper. 
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Chapter III: Historical Background 
3.1 Geography and Administration 
Fifty one thousand and one hundred square kilometers conform the total area of the country. This nation 
has access to both Pacific and Atlantic Oceans, the latter through the Caribbean Sea [Figure 1]. This 
characteristic was a determinant for the implementation of a railway, ports in each of the shores 
facilitated commerce. In the middle of the mountainous formations the central valley, an area with a 
differentiated weather and enough natural resources, it is found the biggest portion of the population in 
the Great Metropolitan Area. Territory is divided in seven provinces and eighty one cantons 
(municipalities), San José municipality is the capital of the nation and head of province with the same 
name. Metropolitan zone is composed by the northern regions of San José, southern Alajuela and 
Heredia plus western Cartago. Guanacaste, Puntarenas and Limón provinces conform the rest of the 
country. This last three provinces are considered by the Report of the State of the Nation as less 
developed areas.
1
 Guanacaste subsists on tourism as its economic engine, same situation for Puntarenas 
which incorporates two ports to their activity. Limón relies mostly in two ports as well. 
3.2 First Initiatives 
Local economy was based in agriculture since colonial times, coffee was introduced as a cash crop in 
1808. Governors intended to take advantage of favorable weather and fertile volcanic soils.  After 
independence from Spain in 1821 municipal governments promoted coffee plantations and 
acknowledged the potential of the crop for economic development. Government believed it was 
necessary production policy, and markets. Britain became one of the first destinations for Costa Rican 
coffee, and to facilitate commerce it is proposed the construction of a road from the central valley to the 
Atlantic region, by then an inhabited tropical forest. Such road would shorten delivery times, since 
exports used to be embarked in the Pacific shore for delivery in England. Higher shipping fees and 
delivery periods of six months called for a way to connect San José and the Atlantic coast. An even 
higher coffee production pushed the government to take action, however political unrest and natural 
disasters led to failed construction attempts in 1840s and 1850s. Times had changed by the end of 1860s, 
                                                          
1
 See CONARE, (2014). Twentieth Report of the State of the Nation. San Jose: CONARE. 
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